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Trioptics ULTRASpherotronic (FepiviaHHa) 
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Ultra-spherotronic - aBxoMaxHHecKHH KOHxaKTHWH xpexmapHKOBbiH c(})epoMeTp, 
npeflHasHaHeHHfaiH fljia HSMepeHHa pa^Hyca kphbhshm c4)epHHecKHx jihh3, a xaioKe 

KajinSpOBKH nuaCTHH C CaMOM BblCOKOH TOHHOCTbK). 

ByflyHH HanSojiee tohhmm npHSopoM jihhchkh c(|)epoMeTpoB Trioptics, Splierotronic 
MTOKCT HSMepaxb paflHyc kphbhshw c norpeuiHOCXbio ao 0,005%. 



TexHHHCCKHe xapaKxepHCTHKH: 



Ultra-Spherotronic: 


HsMepeHHe BbinyKnoro paxiHyca 


ox +3 MM flo oo; 


HsMepeHHe BorHyxoro pa^nyca 


ox - 6 MM flo oo; 


Xofl nHHeHHoro jjaxHHKa 


± 30 mm; 


JluaMerp H3MepaeMoro mjiesms 


ox 6 MM flo 500 mm; 


PaspemcHHe JiHHeHHoro aaxHHKa 


0,01/0,05/0,1 mkm; 


IlorpeiuHocxb oxcnexa 
jiHHeHHoro flaxHHKa 


0,05 mkm; 


norpefflHocxb HSMepeHHa 
pa;iHyca kphbhshm 


0,005%; 


CxaHaapxHMH Ha5op KOJieu, mm 


7,8; 20; 38; 60; 90; 120; ^ 



/JonojiHHTejibHLie KOJibiia, mm 


150; 225; 


ToHHOCTb n03HLl,HOHHpOBaHHa UiapHKOB 

ZlJia KOJieu; jxuauerpoM Bruioxb jio 60 mm 


0,5 mkm; 


ToHHOCTb n03HLl,HOHHpOBaHHa lUapHKOB 

jlJis KOJiei; AHaMexpoM cBbiuie 60 mm 


1 mkm; 


C(j)epHHHOCTIj mapHKOB 


±0,1 mkm; 


^HaMcxp npo5HMX ctckoh, mm/tohhoctb 


30/0,lX; 50/0,lA,; 100/0,2X; 150/0,33X; 


Focpeecxp 


JVa 56790-14 


FaSapHTbi H Bee: 


C(j)epoMeTp 


^HaM 90*260 MM (6,5Kr); 


LfHcJjpoBOH flHcnjiefi 


240*240*70 MM(l,5Kr); 


Oyxjiap c Ha5opoM KOJieu; 


380*300*70 MM. 



ApTMKy/1 


OnMcaHMe 


Trioptics Spherotronic Ultra + 
Trioptics SpheroWin Plus 


ABTOMaTMMecKMM c<t)epoMeTp Trioptics Spherotronic Ultra c nporpaMMHbiM o6ecneHeHMeM fl/ia 
npoBefleHMfl mMepenm SpheroWin Plus c B03M0>KH0CTbK5 BbNuc/ieHun paflnyca KpuBHSHbi m 
coxpaneHMfl pesy/ibTaroB nsMepeHnti 


Trioptics Precision rings 1-8 


8 CBepxTOHHbix Ka;iM6poBaHHbix Ko/iei; c pv6MH0BbiMM tuapMKaMM B cjjyTyifipe. Ha6op b 
flepeBflHHOM (jjyTyinpe. Ka>KAoe Koyibt40 KayiM6pyeTC!i OTfle/ibHO. KanecTBO nsroTOByieHUfl 
cooTBeTCTByer CTaHflapraM NIST* (NIST- Hau,MOHa/ibHbiM HHCTHTyr craHflapTOB m TexHO/iorkiii 
CLLIA). npn/iMraercfl ceprnctiMKaT o KayiM6poBKe. 




ApTMKy/1 


Aono/iHMTe;ibHbie npeL^MSMOHHbie aKceccyapbi 






Precision ring 1-48 


npei^MSMOHHOe K0;ibL40 C py6MH0BblMM LUapHKaMM d=48,0 MM, CepTM(t)MKaT 0 Ka;iM6poBKe 


Precision ring 1-75 


npei^MSMOHHOe KO;ibU,0 C py6MH0BblMM LUapMKaMU d=75,0 MM, CepTM4)MKaT 0 Ka;iM6poBKe 


Precision RP 2-150 


npei^MSMOHHOe K0/1bL;0 C py6MH0BblMM tUapHKaMM d=150,0 MM, B KOMn/ieKTe C npeLlM3M0HH0M 

nyiacTMHOM d=250MM, cepTM4)MKaT o KayiM6poBKe 


Precision RP 2-225 


npei^MSMOHHoe KO/ibL;o c py6MH0BbiMM mapMKaMU d=225,0 mm, KOMnyieKte c npei^nsnoHHoii 
n/iacTMHoti d=250MM, cepTM4)MKaT0 Ka/iM6poBKe 


Precision Plate 1-4 


Ha6op M3 Heibipex npeu,M3M0HHbix n/iacTHH b flepeBAHHOM (i>Yinf\pe d=30 mm (K/10), 50 mm {X 
/lO), 100 MM (X /5), 150 MM (X /3) 


Precision Plate 1-3 


Ha6op M3 Tpex npeu,M3M0HHbix nyiacTHH b flepeBAHHOM 4)VT/iflpe d=30 mm (X/10), 50 mm (X/10), 
100 MM (X/5) 
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(tJEflEPAflbHOE ATEHTCTBO 
no TEXHUHECKOMY PErVfl M POBAH M fO iA METPOnOfUM 

CBHAETEJIbCTBO 

06 yTBepxfleHMM inna cpeACTB MSMepeHMM 

DE.C.27.001.A Ns 54458 

CpOK AeMCTBii5i AO 06 Mapra 2019 r. 

HAMMEHOBAHHE THOA CPEACTB M3MEPEHHM 
CifiepoMeTpbi Spherotronic m Spherocompact 

H3rOTOBHTEJIb 

0viptAa "TRIOPTICS GmbH", TepMaHMn 

PErHCTPAUMOHHbIM 56790-14 

AOKVMEHT HA nOBEPKV 
n/in 2512-0001-2013 

HHTEPBAJl MEK^y nOBEPKAMH 1 rofl 

Tun cpeflCTB H3MepeHHH yrsepacfleH npHKasoM <I>e;iepajibHoro areHxcTsa no 
xexHHHecKOMy peryjiHpoBaHHio h MexpojiorHH ot 06 Mapra 2014 r. 292 

OnHcaHHe THna cpeflciB H3MepeHHH flBJiaeica o6H3aTejibHtiM npHJiOKCHHeM 
K HacTOflmcMy CBHaerejibCXBy. 



SaMecTHxejib PyKOBOflHiejia 
<t>eflepajibHoro arcHTCXBa 




KoHxaKTHbie Mexo/jbi h oSopyflOBaHHe ^jih HSMepeHHH pasMepoB hs/jcjihh. 

KOHXaKTHBIH MCTO/I HSMCpeHHH OnTHHCCKHX H (|)H3HHeCKHX BCJIHHHH, npH 

H3roTOBJieHHH onTHHCCKHx o5teKTHBOB BbicoKoro KaHCCTBa, He jKejiaxeneH. 3to 

OHCBH/IHO, nOCKOnBKy JIK)50H KOHXaKT C paGOHCH nOBepXHOCTBK) JIHH3BI, MO)KeT 

npHBecTH K yxyflineHHK) onxHHecKHx cbohctb. Ho GonBinaa tohhoctb, a xaK^KC 

HeB03M0)KH0CTB HCKOHTaKTHOrO H3MepeHHH HCKOTOpBIX BeHHHHH (nanpHMCp, 
pa^HyC KpHBH3HBI BOrHyXOH JIHH3BI), BCC TKQ no5y>KflaK)T HaC K paCCMOTpeHHK) H 
OLtCHKe HCKOTOpBIX KOHXaKTHBIX MCTOflOB H3MepeHHH nOfl06HBIX BenHHHH. 



a) 




Typ 


VISIONMES 
Objektiv 


LkBkH 
(mml 


a (mm) 


b (mm) 


c (mm) 


S (mm) 


n 

T [mmj 


TVFJl 36 


35/8/0,1 


351x100x333 


96 


130 




66 




35/11/0,1 


88 


60 


±1 




70/8/0,1 










105 


±8 


TVM 70 


70/11/0.1 


351x100x455 


96 


147 


102 


77 


± 6 


i 












82 


±4 


Uur aiif Anfrage; 




8/1 6/0,08 










50 


± 1 


TVM 70 


16/16/0,1 


351x100x455 


96 




88 


92 


± 2 




32^16/0,1 










78 


± 4 



Phc. 1.1. OcHOBHbie KOMnoHCHTbi cHCTCMbi o6pa6oTKH H3o6pa^eHHii: 

a) oGbckthb, 5) ocBemcHHe (npoxoA^mHH cbct), b) inxaTHB 
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PaCCMOTpHM HCKOTOpbie npH5opbI, H KOMnjICKCbl, KOTOpbie n03B0JiaK)T 

H3MepHTb Heo5xo;i,HMbie napaMexpbi. 

SPHEROTRONIC (pnc. 1.2) - aBTOMaxHHecKHH KOHxaKTHbiii xpexmapHKOBbiii 
c(|)epoMeTp, npeflHa3HaHeHHbiH BbinonHeHHa KajiH6poBKH njiacxHHbi c caMbiMH 
BbicoKHMH HcnbixaxejibHbiMH (cm. xa6ji. 1.2). 

By;i;)AHH HanGojiee xoHHbiM npH6opoM HameH jihhhh c(|)epOMexpOB, - 
Spherotronic mo^kcx HSMCpaxb pa/iHyc HCKpHBJieHHH jio xohhocxh ox 0,01 Voj\o 0,005%. 

J\jiii rapanxHH xaKOH bmcokoh xohhocxh HSMepCHHa pa/iHyca, Bce KOMnonenxbi 
Spherotronic 6biJiH onxHMHSHpOBaHbi h ycoBepmcHCXBOBaHbi xaK, Hxo6bi ocxaxoHHbie 
omnGKH 5biJiH HesHaHHxenbHbi: 

ocHOBHbie HSMepHxejibHbie KOMnonenxbi c^eJiaHbi h3 MaccHBHoii, HepJKaBeiomeH 
cxanH, ocHOBaxejibHo yKpenjicHbi. OxKjioHeHHe ox coochocxh ochobrmx KOMnonenxoB 

K OCH H3MepeHHa - MCHbine HCM 1 MHKpOH (0.00004"). 

KojibLi,a c(^epoMexpa, o^hh h3 KjiioHeBbix KOMnonenxoB Spherotronic, kjiiohhjih 
B ce6a HCBepoaxHoe kouhhccxbo pa6oxbi, Hxo6bi ycxpannxb jiK)6yK) B03MoacHyK) 
omH6Ky. Kojibu;a c^enaHHbie h3 Kajienoii HepacaBeK)nj;eH cxajiH, oxnijiH(^oBaHbi c 
BbicoKoii xoHHOCXbK) H AOBCAeHbi. CneD;Hai[bHbie mcxoam, oSteAHHenHbie co 
cnen,HajibHoii npon,eAypoii 3JieKxp03p03HH no3BOJiaex cornacoBaxb mapHK h ero 
Mecxonojio^KCHHe c caMoii bmcokoii xonnocxbio. KajK^oe KOJibn,o nocxaBJieno co 
CBH^exejibcxBOM KajinGpOBKH. H3MepHK)nj,aa xoHHOCXb Henocpe;],cxBeHHO 
npocjieacHBacMa k NIST cxaH;i,apxaM. 

OnopHbie mapHKH xaKace ycxanoBjieHbi no OKpyjKHOCxn c xonnocxbio MCHbuie 
HCM 1 MHKpoH (0.00004"). 3x0 BbicoKo xoHHOc no3Hn;HOHHpoBaHHe KOJibn,eBbix mapoB 
- cymecxBeHHaa n oxjiHHHxenbHaa oco6eHHOcxb Spherotronic. ^Jia H36eacaHHa jik)6oh 
xenjioBOH H MexaHHHecKOH fle(|)opMaiiHH, mapbi no^^epacKH c^ejianbi h3 KapGn^a 
B0Jib4)paMa (Hpe3BbiHaHH0 )KecxKHH Mexanji), b xo BpeMa KaK H3MepHxejibHbiH 
HaKoneHHHK - CBepxxoHHbiii pyGnnoBbiH mapHK. 3xo nojinocxbio ycxpanaex jiK)6bie 
ouihGkh, npeACxaBJieHHbie MexajiJiHHecKHMH HaKOHeHHHKaMH, Hcnojib3yeMbiMH b 
flpyrnx c(|)epOMexpax. 

H3MepeHHe npOH3BOAHxcH - BbicoKOxoHHbiM AaxHHKOM 4^HpMbi Hcidcnhain, 
HMeiomHM nojinyio CHCxeMaxHHecKyio h cjiyHanHyio onmGKy MCHbrne hcm 0.2 
MHKpoHa (0,000008 "). 

npo6Hbie cxcKjia, Hcnojib3yeMbie KannGpoBKH npH6opa, H3roxoBjieHbi b 
cooxBCXcxBHH CO cxaH^apxaMH BbicoKoro KanecxBa c xohhocxbio Mcnee hcm 1/10 
;i;jiHHbi BOJiHbi mapoo6pa3HocxH. IlpoSHbie cxeKJia 3aBepeHbi NIST CUIA, ^jia 
xoro, Hxo5bi xoHHOCXb Spherotronic cooxBCxcxBOBana MOKAynapOAHbiM axajionaM, 

CooxBCxcxBHC flHaMCxpa KOJibu,a H AnaMCxpa npoGnoro cxcKJia cymecxBcnno 
BJinaex na xonnocxb H3MepeHHa. KaK npaBHJio, flna nojiyHenna 5ojibmeii xohhocxh, 
npoGnoe cxckjio ;],oji5kho 6bixb H3MepeH0 na KOJibn,e, HMeK)nj,eM caMbiii 6ojibmoH 
B03MoacHbiH ^naMcxp. B 3xom cjiynae H3MepHexca caMaa 6ojibmaa cxpejiKa nporH6a h, 
cooxBexcxBCHHO, caMbic ManeHbKHe oxHocHxenbHbie pe3yjibxaxbi omH6KH. 

Spherotronic - cnaGacen cxaH^apxHbiM Ha6opoM h3 6 Konei; c ^naMcxpaMH b 
npe^enax ox 7,8 ^o 120mm. TaKace ^ononHnxejibHO momcho 3aKa3axb Ha6op Konei; c 
^HaMcxpaMH 14mm, 28mm, 47mm h 75mm. 
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PhC. 1.2. ABTOMaXHHeCKHH KOHXaKTHMH TpeXIUapHKOBblH C^CpOMCTp 

Spherotronic 



Ta5jiHua 1.1. TexHHHecKHe xapaKxepHCTHKH npH6opa Spherocompact 



HaHMCHOBaHHe xapaKxepHCXHKH 


SnaneHHe xapaKxepHCXHKH 


HsMepCHHC BBinyKJioro pa^Hyca 


ox +2, 5mm jio 00 


HsMepCHHC Borayxoro pa^Hyca 


ox - 4mm jio 00 


XoA nHHeiiHoro ^axHHKa 


± 15mm 


^HaMCxp HSMepacMoro hsachhh 


ox 5mm flo 500mm 


PaspemeHHe nHHeiiHoro ^axHHKa 


Imkm 


A5cojiK)XHaa xoHHOCXB jiHHeiiHoro ^axHHKa 


± Imkm 


ToHHOCXB H3MepeHHH pa^Hyca kphbh3hbi 


0,05% 


Cxan/iapxHBiH Ha6op KOJieii,, mm 


6; 12,5; 25; 50; 75;100; 125 


^onojiHHxejiBHBie KOJiBiia, mm 


150; 225 


C4)epHHH0CXB mapHKOB 


± 0,1mkm 


^HaMCxp npo5HBix cxckoji, mm/xohhocxb 


30/0,a; 50/0, U; 100/0,2?.; 150/0,33?.; 


IlepeKJiioHaxejiB 


mm/^iohm 


7-cerMeHXHBiH LCD jiucujiew. 




BBICOXa CHMBOJIOB 


8 mm 


Interface 


RS 232/300 Baud 


pasMep H Bee 


180*70*56 MM, 400r 
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Ta6jiHi|a 1.2. TexHuqecKHe xapaKTepucTHKH Spherotronic 





Super- 


Super- 


Ultra-Spherotronic 




Spherotronic 


Spherotronic-HR 




HsMepeHHe 
BbinyKJioro 


OT +3mm ;i,o 


OT +3mm ;i;o oo; 


OT +3mm fl,o oo; 


pa^Hyca 


oo, 






HsMepCHHe 
BornyToro 


OT - 6mm flO 

oo; 


OT - 6mm jxo oo; 


OT - 6mm ji,o oo; 


pa^Hyca 








XoA jiHHeHHoro 

flaxHHKa 


± 15mm; 


± 30mm; 


± 30mm; 


flnaMexp 
H3MepaeMoro 

H3^eJlHH 


OT 6mm JIO 

jUUMM, 


OT 6mm j\o 

III \~\ Xlk X * 

jUUMM, 


OT 6mm flo 500mm; 


PaapemeHHe 








jiHHeiiHoro 


0,5/0, Imkm; 


0,1mkm; 


0,0 1/0,05/0, Imkm 


flaxHHKa 








A5cojiK)THaH 








TOHHOCTb 
JIHHeHHOrO 


± U,ZMKM, 


± U,ZMKM, 


± U,UjMKM, 


flaxHHKa 








ToHHOCTb 








H3MepeHHa 
pa^Hyca 


0,01%; 


0,01%; 


0,005%; 


KpHBHSHbl 








CxaH/iapTHBIH 

Ha5op KOJien,, mm 


7,8; 20; 38; 60; 90; 120; 


^onojiHHxejiBHBie 

KOJIBLl,a, MM 


150; 225; 


TOHHOCTB 
n03HIi;HOHHpOBaHH 

a mapHKOB 


0,5mkm; 

KOJieii, ;i;HaMeTpoM bhuotb ;i,o 60mm 


^jia KOJieii; 








;i;HaMeTpOM CBBime 

60 MM 




Imkm; 




C(|)epHHHOCTB 

mapHKOB 


± 0,1mkm; 


^HaMCTp npo6HBix 

CTCKOJI, 


30/0, 1 ;i;50/0, 1 X; 1 00/0,2;^; 1 50/0,33;^; 


mm/tohhoctb 








Pa3MepBi H Bee: 


H3MepHTejiBHoe 








yexpoiieTBO 




flnaM 90*260 mm (6,5Kr); 


LI,H(^pOBOH 




240*240*70 MM 


(l,5Kr); 


^Henjieii 




Kopo6Ka e 
Ha6opoM KOJiei; 


380*300*70 MM. 
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06bihho cxaHflapTHBiH Ha6op KOJieu, /locxaxoHeH. O^HaKO, Kor^a xpeGyexca 

CaMaa BBICOKaa B03M0)KHaa XOHHOCXB, HJIH KOUHHCCXBa npo5HBix CXeKOJI He 
JXOCTSLTOHHO, peKOMCH^yeXCH HCnOJIB30BaXB flOnOJIHHXejIBHBie KOJIBLl,a. 

Spherotronic npHMenaexca KajinSpOBKH axajioHHBix npo5HBix cxckoji h pflu 
KOHxpojia BBinyKjiBix H BornyxBix noBepxHocxefi, nojiHpoBBHHBix onxHHecKHX ^exaneii 
H c(|)ep. 

Spherotronic xaicace HcnojiBsyexca ^na KOHxpojia onxHHecKoro mjiH(|)OBajiBHoro 
HHCxpyMCHxa. CHa6aceHHBiH cneLi,HajiBHBiMH KOJiBi];aMH c(|)epoMexp Moacex HSMepaxB 

pa;i,HyCBI IIHJIHH^pHHeCKHX nOBepXHOCXCH. 

npH5op xaKJKe mokcx 5bixb ocHamen nporpaMMHBiM oGecneneHHeM jjjm 
BBiHHCJieHHH pcByjiBxaxoB HSMepCHHa Ha KOMnBioxepe H ^lajiBHeiinieH cxaxHCXHKH. 

SPHEROCOMPACT - Hpe3BBraaHH0 xohhbih h y^oGHBiH npH5op, 
npeAHasHaHeHHBiH jsjifi HSMepCHHa cxpejiKH nporH6a h BBiHHCJieHHa pa^Hyca BornyxBix 
H BBinyKjiBix noBepxHocxefi. TexHHHecKHe xapaKxepncxHRH npe;i,cxaBjieHBi b xa6ji. 1.1. 

SPHEROCOMPACT - nepBBiii py^iHOH c(^epoMexp c bbicokoh xohhocxbk) 
jiHHeiiHoro ^axHHKa, c yflo6HBiM HH^HKaxopoM, pa3pemaK)iii,yK) cnoco6HocxB o^hh 

MHKpOH H npeBOCXOflHyiO a6cOJIK)XHyK) xohhocxb. 

KanHSpoBaHHBie KOJiBica hmciox xohhbic nojinpoBanHBie noBepxHocxH h 
CACJiaHBi H3 BBicoKOKaHecxBeHHOH Hep)KaBeK)iii,eH cxajiH. CBepxxoHHBie py5HH0BBie 
mapHKH rapanxHpyex caMyio BBicoKyio xBep^ocxB h HenpeBSOHAeHHyio xenjiOByio 
cxa5HJiBH0CXB. OxKnoHCHHe ox mapoo6pa3HOCXH - MCHBine hcm 0,1mhkpoh. 

^HaMexp Ka>Kfloro KOJiBLi,a 3aBepeH, h npH5op KajinGpOBan c noMOiu,BK) npo5HBix 

CXCKOJI C CCpXH4)Hi;HpOBaHHBIM pSiJlWyCOM, COOXBCXCXByiOmHM NIST. KajiH6poBKa 
npOH3BCflCHa PflU H BOFHyXBIX H BBinyKJIBIX C(|)CpHHCCKHX HOBCpXHOCXCH. PaSJIHHHC 

pa^Hyca Mcac^ BornyxBiMH h BBinyKjiBiMH HcnBixaxcjiBHBiMH nnacxHHaMH, 

HCnOJIBSyCMBIMH B KajIH6pOBKC MCHCC HCM A/IO. 

JICFKO CMCHHBIC KOJIBLi;a paSJIHHHBIX ^^HBMCXpOB yBCJIHHHBaiOX yHHBCpcaJIBHOCXB 

npHSopa H yBenHHHBaiox /jnanasoH HSMcpcHHa, oxBaxBiBaiomnii hohxh bcc o6jiacxH b 

OnXHHCCKOM np0H3B0flCXBe. 

Spherocompact mojkcx HcnojiB30BaxBCH hjih KaK KapMaHHBiii npH6op, hxo6bi 
KOHxpojiHpoBaxB pa3MepBi HcnocpeflcxBCHHO Ha cxaHKC HJIH KaK aBxoHOMHBiH HpH5op 
B jia5opaxopHH, 

npHHH,HH ;],eHCXBHa HpH6opa OCHOBBH Ha H3MCpCHHH CXpCJIKH HporH6a 
C(^CpHHCCKOH HOBCpXHOCXH OXHOCHXCJIBHO Hpo6HOrO CXCKJia. 

HpnGop xaicacc Moaccx 6bixb ocnamcn nporpaMMHBiM o6cchchchhcm ^jia 

BBIHHCJICHHa pCSyjIBXBXOB H3MCpCHHa Ha KOMHBIOXCpC H ^ajIBHCHinCH CXaXHCXHKH. 

B cxan^iapxHyK) KOMHjicKxai];HK) bxo;i;hx: 

• i;H(|)pOBOH C^CpOMCXp, 

• Ha5op H3 mecxH kojici; (^naMcxp 12.5, 25, 50, 75, 100, 125 mm) c pySnnoBBiMH 
inapHKaMH, 

• HpoFpaMMHoe oGecHCHeHHe SPHEROWIN PLUS c Ka5ejieM HHxep^CHca, 

• Ha5op H3 HcxBipex HJiacxHH ^HaMcxpoM 30, 50, 100, 150 mm, 

• CHei],HajiBHaa ynaKOBKa. 
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